A moderately halophilic actinomycete strain, designated AH97
In the course of isolation of Saharan actinobacteria, several novel species of halophilic bacteria have been isolated (Meklat et al., 2013a (Meklat et al., , b, c, 2014a . As part of this program, a halophilic actinomycete strain, AH97
T , was isolated. The taxonomic status of this strain is reported on the basis of phylogenetic, chemotaxonomic and phenotypic evidence. It is proposed that strain AH97
T should be classified as representing a novel species of the genus Actinoalloteichus.
Strain AH97
T was isolated from a soil sample from Tamanrasset (228 479 00 N 58 319 00 E), an arid area in the south of Algeria (Hoggar), by a dilution-plating method using humic acid-vitamin agar medium (Hayakawa & Nonomura, 1987) supplemented with actidione (50 mg ml
21
).
Cultural characteristics were investigated on media from the International Streptomyces Project (ISP; Shirling & Gottlieb, 1966) , complex medium (CM) agar and tryptic soy agar (TSA) (Tomlinson & Hochstein, 1972) . The degree of growth was determined and the colours of the substrate and aerial mycelia and any soluble pigments produced were recorded after 7, 14 and 21 days of incubation at 30 8C by comparison with the ISCC-NBS centroid colour chart (Kelly & Judd, 1976) .
Media and procedures for the determination of physiological features and carbon source utilization have been described by Gordon et al. (1974) and Williams et al. (1989) .
Chemotaxonomic characteristics were studied using biomass obtained after 4 days of incubation at 30 8C in shake flasks containing tryptic soy broth (TSB) (Merck KGaA, Darmstadt, Germany) with 5 % NaCl, harvested by centrifugation and washed several times with distilled water. The isomeric form of diaminopimelic acid and predominant whole-cell sugars were detected according to the procedures described by Becker et al. (1964) and Lechevalier & Lechevalier (1970) . Phospholipids were analysed according to the method developed by Minnikin et al. (1977) . The fatty acid composition was determined by the method of Sasser (1990) , using the TSBA40 database in the Sherlock Microbial Identification System (MIDI) version Sherlock 6.1. The menaquinones were extracted following the procedure of Minnikin et al. (1984) and analysed by HPLC (Kroppenstedt, 1982 (Kroppenstedt, , 1985 .
Genomic DNA was extracted with a DNA extraction kit (MasterPure Gram Positive DNA Purification kit; Epicentre Biotechnologies). PCR-mediated amplification of the 16S rRNA gene was performed as described by Rainey et al. (1996) . The sequence obtained was compared with sequences in public databases as well as in the EzTaxon-e server (Kim et al., 2012) . Phylogenetic analysis was conducted using MEGA version 6 (Tamura et al., 2013) . The 16S rRNA gene sequence of strain AH97
T was aligned with neighbouring sequences using CLUSTAL W (with default parameters; Thompson et al., 1994) . Phylogenetic trees were reconstructed by using neighbour-joining (Saitou & Nei, 1987) with the model of Jukes & Cantor (1969) , maximumlikelihood (Felsenstein, 1981 ) with Kimura's two-parameter model (Kimura, 1980) and maximum-parsimony (Fitch, 1977) . Bootstrap analysis (Felsenstein, 1985) was performed to evaluate the reliability of the tree topology.
For DNA-DNA hybridizations, cells were disrupted by using a French pressure cell (Thermo Spectronic). The DNA in the crude lysate was purified by chromatography on hydroxyapatite as described by Cashion et al. (1977) . DNA-DNA hybridization was carried out as described by De Ley et al. (1970) under consideration of the modifications described by Huß et al. (1983) , using a model Cary 100 Bio UV/VISspectrophotometer equipped with a Peltier-thermostatted 666 multicell changer and a temperature controller with in-situ temperature probe (Varian). DNA-DNA hybridization experiments were done as duplicates in 26 SSC in the presence of 10 % formamide at 71 8C.
Strain AH97
T exhibited good growth on TSA and CM agar (7 days at 30 8C) supplemented with 5 % NaCl. The aerial mycelium was greenish blue to greyish blue on TSA and pale yellowish on CM agar. The substrate mycelium was light yellow on both media used. Brown to black diffusible pigment was observed on TSA. Very poor growth was observed on ISP 2 and ISP 4 media with 5 % NaCl. The aerial mycelium was branched and fragmented into straight spore chains after 10 days of incubation at 30 8C. Sclerotia, sporangia and synnemata were not observed.
T contained meso-diaminopimelic acid in the cell-wall peptidoglycan. The whole-cell hydrolysates contained galactose, glucose, mannose and ribose, typical of cell-wall type III and whole-cell sugar pattern type C (Lechevalier & Lechevalier 1970) . The phospholipid profile comprised mainly phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, phosphatidylinositol, phosphatidylinositolmannosides and unknown lipids, corresponding to phospholipid type PII (Lechevalier et al., 1977) (Fig. S1 , available in the online Supplementary Material).
The major fatty acids (.10 %) of strain AH97
T were isoand anteiso-branched-chain acids iso-C 15 : 0 (21.6 %), iso-C 16 : 0 (18.2 %), anteiso-C 15 : 0 (11.7 %) and C 17 : 1 v9c (10.6 %), and the minor components were C 17 : 0 (8.8 %), iso-C 16 : 1 (5.8 %), 10-methyl C 17 : 0 (4.5 %), anteiso-C 17 : 0 (4.2 %), C 15 : 0 (4.1 %), iso-C 17 : 0 (4.0 %), iso-C 14 : 0 (3.7 %), iso-C 15 : 1 (1.8 %) and anteiso-C 17 : 1 (1.0 %) ( Table 1) . Some variations were observed in the fatty acid composition between strain AH97
T and the most closely related species of the genus Actinoalloteichus. The major compound was iso-C 15 : 0 in AH97 T and A. nanshanensis, and iso-C 16 : 0 for A. hymeniacidonis. However, the latter species contained more anteiso-C 15 : 0 than A. nanshanensis and strain AH97 T . In addition, only AH97
T contained 10-methyl C 17 : 0. The menaquinone profile was composed of two major components, MK-9(H 4 ) (54 %) and MK-10(H 4 ) (34.2 %), with minor amounts of MK-9(H 6 ) (3.2 %), MK-10(H 6 ) (2.4 %) and MK-9(H 0 ) (1.7 %).
The morphological and chemical characteristics of strain AH97
T described above were consistent with those of the genus Actinoalloteichus.
T is physiologically different from its closest neighbours in the genus Actinoalloteichus, as can be seen from the differential characteristics given in Table 2 . It should be noted that strain AH97
T represents the first halophilic species in the genus Actinoalloteichus. The complete physiological characteristics of strain AH97 T are given in the species description.
The phylogenetic relationship between strain AH97
T and the other recognized species of the genus Actinoalloteichus can be seen in the neighbour-joining (Fig. 1) , maximumparsimony and maximum-likelihood dendrograms (Fig.  S2) Wayne et al. (1987) for delineation of separate species. All of the data support the designation of strain AH97
T as representing a novel species of the genus Actinoalloteichus, for which we propose the name Actinoalloteichus hoggarensis sp. nov.
Description of Actinoalloteichus hoggarensis sp. nov.
Actinoalloteichus hoggarensis (hog.gar.en9sis. N.L. masc. adj. hoggarensis pertaining to Hoggar, the source of the soil from which the type strain was isolated). Fig. 1 . Phylogenetic tree for species of the genus Actinoalloteichus and related taxa calculated from almost complete 16S rRNA gene sequences using Jukes & Cantor (1969) evolutionary distance methods and the neighbour-joining method of Saitou & Nei (1987) . This illustrates the taxonomic position of strain AH97
T relative to the species of the genus Actinoalloteichus. Asterisks indicate branches that are conserved when the neighbour-joining, maximum-parsimony and maximumlikelihood methods were used in reconstructing phylogenetic trees. Numbers at nodes are bootstrap values (.50 %), expressed as a percentage of 1000 resamplings. Streptomyces ambofaciens ATCC 23877 T was used as the outgroup. Bar, 0.01 nt substitutions per site.
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Gram-staining positive, aerobic, filamentous actinomycete. Aerial mycelium is greenish blue to greyish blue and pale yellowish on TSA and CM agar media, respectively. Aerial mycelium is fragmented into straight spore chains. The colour of the substrate mycelium is light yellow on these media. A brown to black diffusible pigment is produced on TSA. Growth occurs at 20-37 uC, but not at 45 uC. The optimal temperature for growth is 30 uC. Growth occurs at pH 6, 7 (optimum), 8 and 9, but not at pH 5 or 10. Growth occurs on CM agar in the presence of NaCl in the range 3 to 7 % (w/v), but not with 0-2 % or 10 % NaCl. Optimal growth occurs in the presence of 5 % NaCl. No growth in the presence of chloramphenicol or erythromycin and also in the presence of 0.005 % lysozyme, but growth occurs in the presence of novobiocin, streptomycin and vancomycin. The cell wall is type IIIC (meso-diaminopimelic acid, galactose, glucose, mannose and ribose in whole-cell hydrolysates). The phospholipid profile comprises mainly phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, phosphatidylinositol and phosphatidylinositolmannosides. The major fatty acids are iso-C 15 : 0 , iso-C 16 : 0 , anteiso-C 15 : 0 and C 17 : 1 v9c. The predominant menaquinones are MK-9(H 4 ) and MK-10(H 4 ).
The type strain is AH97 T (5DSM 45943 T 5CECT 8639 T ), isolated from a Saharan soil sample collected from Tamanrasset (Hoggar) in southern Algeria.
